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(74) ft8A 





m<r)±i,z&imwi>y 'si-is h ymtm^ixh. 



1 

mmmftixmmrnzmmzmzv. m 
mtk^zirm. 

im&2 ] mm*. i coxmza^x . mimm* 
mmmicomm£m&-t&xmmtzffii h z\ 

[»*^4 3 mxmco-xmz&^x. nmsm 
y. ffift^-f*, #**K-rs*ifc*fl:*-f*, xta 
&/I£iJj£-«Xg£-irtj<r k ^f^Sfcf 

WMWffimmtf5 E 1 6 ( 5 X 1 0 " c m-3 ) Xte 

®fr&&&mm£B&?&m?JLnt>K 5E16 <5 
xiO-"cm-3) **V^ienjaT<or^5^A«| 

fmfcttJM&tottzktmt'tiim. 

mX-tXffirlrtiZ k mtiLk-ttum. 
ctf?^Ji9 3 mxm2coxmzt5^x. T>um%> 
cnmitir^mm^xizy^i m^mm^m^m 

£mJ$.?Z>mZXUi)K 6H, 3C, 4H. 

m*&tthxu**tozk*imk-th-m. 
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2 

[is^ioi m-*m\<nimzte\^x. fA'^ffl 

mZB&t&mttMtf, 6H, 3C. 4H, 

tmiBf&tzxm'&tszk£®mk-rz>ijm. 
msm 1 1 1 mxm i ^^(^ wc . tuia^M 

$:^fbLTl^M^^Wtcm'^^-tir^Hul£X^, 

m<n*4m%wti®<m<mmmm.\zmrt*. mm 
mznmmzm%z^&iz-w%mx-£ijtz>z: t * 

2] immi l^mzts^x. ms&m 
miiMikirjmt:*** mm&m^t?6mzx 
mK mm^nmfrmstzmki-jmizm-hmk 

20 »ci^sfnra#flw#* bum 

^mzm-^xmt-y^m^^ m^m&^itx-h 

lZk£tt®k?Zl3&. 

MZB&t&mexntf. mt-y^mcopmcomcox 
izmim.m*Bmhxn*'£t5z\ k mw.kthii 

it$$m 53 m$m A^mza^x . ^^-f 
P m^u^x^zmwrnm mu.u 

n±£mm^&&f&tzxn*iittzk£mLkt 
imm 1 6 3 tm*% i numizti^x . mBmm 

40 cm 1 7 3 aftra 1 60>umzt5^T . 
^ xtmzffitt'&xnnmz. mmnmx-z&t&x 

^cox^zm^i-^^ comzmim.it->- ^ mmzm 

<£Zlt%^xmt:-&ttc\ k Zm&ki-hJj&. 

rmmi 8 3 wm 1 i^mzawx , sfs^nt 
fbti^Ajizmfthmtxwfi. mtxmtir'tmcr) 

m£iU¥&%tz±-~>X&&tZ>xm$:'&VZk$:tt&k 

50 cis^i9 3 is^JSKo^atifcv^T. tmmtm 



(3) 
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imxmo] mmi9mmza^x. 

imm i ] mmi 9mrniza^x. m&M 

ixmmityj mm^zmmw^y ^k-^ 3 
ymmmhxm^ mmmmii. 3ei 

7 ( 3X1 0' !? c } hV^Xvfi&XTftTtVtz. 

mmitMit. 3ei 7 (3xio-»cm-'j &*d 

\tttmW7lV S -^ACO H-A-y h WJ&ttth Z 
mm 2 4 J ffr£Jg 2 2 WW **8i£Kii i vt . 

CW^2 5 3 ff^2 2<9rAM;M8i§Ki5^T. 

C00011 

<t?&ymizmi. xmwwt. zmit^mzm^ 

[0002J 

W&W&m BOtfim < S i C ) (i, j@/l^^T 

am ^tcfigffl-ts ^(csi L^mktowmsmcz < 

. »£TO^< . ^ K >; 7 50 



-h r « (hardness) j £^£,1 ffWft* 

ti&. ztLbm&tt^zx'iztmziixto*). mx 
mxmmxMiz& < mztix^i. 

[00033 m&A m>KfflMffl£m 1 otf. ftfc 

rwrfcrnkwitit) mG*tzb**&m 

[0 004] U»Lfr#4K 

e^iLiX 1 s*tXi. — it*.iL7 • WV> • / ^ s »■ u * ; tF " 

* ^ t iz x Q&rh&oijwmtfb h . uwzmt 

mZfc<Vr4miz$ili)K Pjm&fc*4m±lz»& 
^$^cB?fb»A*. y v<-5^h ymz7Ji>$.-iy2*tf 
iftEtzt. i&itMmbitikMmxmtzmfcz 

mi-bttiz^rt&sizit mm, p^m^* 

-issytKb-hmmmttBitlzl. %t£Iz± 
iX\tfflfcw%:m>0)b?l. Zfifsmt.* yVzy* 

rMft.nmx'^imfct&mziimz.ki'. -eos* 

tt. rrt^ $ xi> AiiS/ U 3 yiztf ixit-fflM: H— a* 
[00053 J^O# ffe^ft, 3»K«$*3tKft«J* 

Wjgv^ (-^c*)^. 5 0#/H»J:Dii£n«E) 
i£AV rxte*jv»TjSffi<0Sfi«ffie4'f *«|SJ*«» 
;<0jSa^i B J^^fc:^-Op + lH!l<0A-v^<- 
^ 3 v^&^ bizX S feflt* 

JBOj&»tf>pf-**/PM0SFET 

[00061 TyPSx^AH-r$ix^p^A» 
^*/HS«^>±^>Brtfc«5ia«0^Sv«rtr^Ht (inte 
g r i ry ) ^fiSftTSSTft^ N ( n^r^/P) MO 

fcvmmtbyyiszfiz. Sv^U^v^tEE. (Kv^fflS 
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x.hn.mifM. z ti t><ftmmT &® t mzmmz$£ 

[0007] mti-j mt y ^yt^com o ^ 

tkf&zt-ebz,. vmw±ftfrt>&\fiK ±i?j%mR. io 
t/^a^&6ft:?mt fc{tnm<Q±.iz&%LK- 

[0008] ^4T-?>ffi&te, m^$n£ n& 

• > t^^^m^^mtrim^ nm^zit - 

^LT IO^Ui^v^m^^TS. 4fc* *<DJ: 
d^Hw^h^^Ji, MOSFET<7)*n#TAMX 

C0009 3 m^x. mzzM^^mzx->x. mt 

[00 10] 

e&m *%.w<omi±, $1^4 mcommizm&no 
j*visK-isuymm&?zjTm&vmTmt,zj;->x 

F-'*yhmizm&xsmm*t>&z>m&. 
tirc*>&{\2m*m®mzi!£%\,\ 
[ooii] *jm±* xwsknwkirixMt 

mtmmtemzitxiMimitw mmnitzwt 
yh^mz^mmf^^mmrchhit^m^. ±ie 

j*v*,<-is 3 ymtfmmiz$£%^j: $ tz-tzzt 

[0012] tiL<7)m&mzts\,-ix&* *mui. 

[0013] ffi^3S»09£*iV vCti, *«BJii. 50 



fl^yny (si). (si 3 N 4 ) s xti* 

[0014] ^'J^^Cii^Tli. 

mmt. mt<t*4mm<o±.xim{ti l z£*)i$&i 

a. %itrjmcom£MzMm?mwmmfrt>& 
&mmzmmmz'£t%\\ 
[0015] xmrnirnxmnuvm i < im&& 

-■tZmtt-Z LlZ+ r) . SSJSSSSfi » S3 v 

[0016] 

w zyz&irthttmnmmmiti-z ztizxn 
±mmM*9mmzffi%2it* ztuzzo^ mmm 

v^^/\--y a ymz±MV8Mr4 m&4Hz 

mtztivxiis ^Mtrfm-tinexmii:. zta&i' 

ii^ft^-fSIOJfcH-rJitt. 5E16 (5X10" 1 
[0 017] i^jayil tttt*fc*tl/t«fc»4U* 

n^^t', y a y\zm-hm.%Wimmx'±m& 
imwmtz&tetz. -eo^m. io 2 -s 
i cm&mmmtz&iRtz z t z . 

[0018] S(C»4 L^ISSfiWfcfev^TIi, m&®£ 

&-ru.m$:-fr*. nxmztiwxte* ±tffittm£& 
®<ttzxmt. im+*tmifcamx±fsmm£ 
%®mzimi-h iz-t-frzsmsuzbt: o x±mmmz 



7 

[00 1 9] ff* L^mSWfcfcv^Ttt, ±ldr 
'U Xffim<?)fflk1r4m&jHi. 6H. 3C. 4H. 2 

[00 20] mmi^mmiz&^Tit, mi^ 
g^-t^xtaxgii, ijami&-^ks^i.xs 

oAizmix. ±i&mm. mmcom^. mstz. 

[0021] m^mmxmwLtzk o 
<wz&t>&)mx'h$>. ®.~>x. ^mmm-him 

[0022] fflcom&t LTs *J6#0«f4Ji«:fflt^ 

c t ic <fc 0 , s i c o/g jsjiKtS iSte^f 4 «r i 

[OO2 3]ft#gft0JKfcWi % ##83i % y-f^ 

m*J&ji&&Tnt:iftsZkifiX'*Z. ***M-:rS 
[00 24] ffiOf^HffiW(CfeV^T«. 

[00 2 5] *?i Ll^fflfcfc^TfcL trjmnmt: 

mmtLxm^^mzii. m,"r^m^m 

fcftfcU 3E 1 7 (3X 1 0-'7 C m-3) £&V>te* 5 
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8 

<7V \" - y i, K - 1, 3 y /§ £ £ xn £ . 

[0026] ftmatwcfcifvcii. «B^(7)^rS(i^ 
taw ximtnmtrA mm<7)&zmt>tx& t & 

frfl+^m^tfSXgfc^tfJlfctf-C'&S. ±j£ 

&Z&{t*4&<?>M*&i&.+&XB£1tts<0tf&bxl!t 

<rmmt,ztiiil>*$£. KikMmMi, 6H. 3 
C , 4 H . 2HRV15R<7)#V?<< 7toSWCiir-i 5g*> 

mx-bhzttpmLti. 

[002 7] ffiwllifiMUfc^TJi. mur 

^vmm\zmh*v-?com\Lir4mzm 
-rtmi,\\*-*vT%m^ ^mm^nux^m 

m£cr>mi^$m.mzt5^xu. mmtmit. se 

16 (5xi0- ,6 cm- 3 ) ftevwnWWf'J 

[0028] mcommmizti^xn. gtitr 
■< m±.iz&%-tmnz&m o ttm*mnmz& 

K> TAM^fflJi^flH-6. do^Jtti. mSr4f&Wt 

t. mit?jmft(o±izmitx'tf<,&itzmmb 

«Wfc:*4*v^ St^t^rA^xflUStcij^r 
li, JJBK^OTIi, 3E 1 7 (3x1 0" 17 cnr 3 ) $> 

6 . ^<t^-< safet^Kfl/j^jwe^i* aw xfluttug-rs 
S3B*t3ji^»<oj: 3 ic, tav zmmofcik-s-j m& 

0 K^^^x/k ^t/fc, in^W|«|£S«o*,A,^6 



(6 

9 

[oo29]0i r)¥m6im-<7)T>*4 x^t to 
•cti&v^ ^ftwco&^frnm&zmiT^z. mi 

Jb^m3it. -£ft<m2 9 8K. 4 73K&C/67 3K 
<ni&&<?)4 >/i-i/3> • ^t-Hc06H-S iCOMO 

X. mift¥M3liltm^Z>tMZ7F;ltzi><7)X'$> 10 

[00 3 0] 047^0 
6ii. 2 9 8K. 4 2 3KRtX5 7 3K(Cfc^rU^L 

Kmijbmi3i:m®mm£Lxt5'). min^m 

i miZB&ZfttzmofiWTl'-i'MO S FETfcfcfL 

xmftztiti. ?nzimt&tzMz^ mimm3(r>T 

>U X(i K 7 g^&ffj£ffl ^fi££ ftfc k OT£> 20 

[0031] rtwmnfflknm. wm/r* %<r> 
mmaigi: trti, mimm4 ,912,063^. 30 

RJ&4. 912. 064#, m&4. 865, 685 
|r|$4. 866, 005#. &tf!3!il5, 087, 
576##&*. 

[00 3 2] S!fl:W>4T^Sxi>A^^rSJ:3(c 

7<o6 h-s i c^M»(cnEi^^tfjSfc*i. mn 

lZpBm&&&%1t* P=4. 3xi0 15 cra-3nS 

«i»«*H-ri«ii:y-'f*<w:e^^^s ( n= 40 

2-8xi0^cm-3) mmzmZitti. ±3$icr)£ 

Si0 2 /SiCO#®#, Pimft£#?2K&£ 
LfcjftT, fci^fcL P^#04Hc<Sa>lXli2tf)iit 

4HVg*fWSA L^jTCjU h X 0 lzt& ZbX'hZ. 
[003 33 fAM^^MLTf^^x^AU 

tftfe, X^^X-A^gofcgSS^T 12 0 0 

* CT-4 9#ra&fku 62i-;*-hti>v>mw}<nm 

ft&mcM XyX'vJ-yT' (R1E) lZt$UXtetf)6i~ 50 
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1 0 

/X-h/Waxtf&Zt'ttUf. Z<r>&M$. SiO 

£*»£ftt?SI2T*3£j&»ofc* f . ^MOS FETfc 
[0034 3 ^l^S3Mmc:047 I 7Mia6{i. 

mz&^xhiz^zti&to&oKfu Z0sm*7jk 

Tii. ^ffiS^y^^^n + 2 4401' h 
(V) ^'-hmiBcfcuT, 1 5 V^-h^tzK) 
0. 25 $Vz/-*y* (0. 2 5mS/mm)t'ife-5 
fc. + 1 6 V<7)^- h tff^HS^yti ( o n - c 
urrent)li0. 5 $ VTyiT (mA > 

fc. *miiz&uxi±. fflAjb^meizTFt xoiz % i 

Z\yy??VX\±2. 8mS/mmXth~>tz. 

mmi. 9vx-h^x. znmz, mijb^m3<OT 

'UZX"&t>tl&9T]¥.l 2X/\sb£*)i,fr%*)m\ 
+*>*)V&WimiX)4 6 c m'/V- s e c hMfeZ 

h) ti5 6o^yr^r (nA) X'fo~>-tzm5m/m 
^4. ia^^'150* ctx-iM^bt. m5izm-£ 

y^^^yx^_h#LT^il-eil29niA^3. 6m 

^■ts. 06tc^-r t td^3oo' c^r- 

dO^tCiJV^Tii. 1 6X)]shcoy-hW£lz 
&V&m&RVttKzi>y??yx^ *tl?tl35m 

v^Ji-O. 8sK;Pha-effFLfc36*, 0»W 
-MgfiE(C*i^ VUJyWUmmzA 
y<7 (juA) X?fa*>tz. 3 0 0° COf-^ 
^4 3. 5cmW-secJtm^ 
[003 5] 07&^08MW^9^S01 lti, * 

Ltz^m^m^fmm^zu 

WLX^h. 

[0 03 6] mi\i. *<?&mm®ftl0X5jkZil 
H-S iC<7)g#l i s a^P^06Hc?)Xtr^drW 

M ( ritWt- (epi layer) p^co 

[00373 m&ixwzwteM&as&td&tu 
x (ztit>&m$fti ox-tat) tfm8tzKZtiX^ 



( 

1 1 

4.15, &^V-;MM16. AWHWyftiS 
17, £tfl::&m<oy-Ki&£l8*>*l/0>*. $?£ 

Li^Mcfc^Tii. v-xf&U 6a# KMy« 

(i*y7Tya»&jft£3*iTt**. 08ttt. sfcK-r 
^xe^W/l'El 3£KfctS«rfcK.i:9£tfcK 

M/ii9^$fto>*. *^B<o*&*Sfflt*«r 

t C J: 0 > K«l 1 9 li. p MI 1 2 frt>?lt% 

flK-'^hiS&tfffirtlBKfcO. gK-^yrtcWil 

[0038] 1 li. ^£ft£#$*H§-2 

TTi^ys^h: impact avalanche 
transit t i me ) t'U ZC0J&8ffi¥%?FL 

tfl^-f 2 2, S52tf)nJ&7)xeM-\*-2 3. Mtf 
Kp^?)XtM-\»-24£*LTU6. ftW5r£&fc 
flUtfcWCJi. ^10n»Xt^^^-v;H2 2ii, 2 
&2-3X1 0»«tf)**y7«S**l/O59. SS2<9 
n8axtfS*WMI2 3& #7X1 0"4>**U 
7«®£WLTfcy. P$«Oxt:**$"WWIti. 5x 

1 0"«*VWft£U:^^U7»K»tr^*. 
[00391 HI Ott. 09fcTO«r«3S**U-C^5 

HI 0<OflUtte*ttvcii % TAWx^-tf-g&ft&tf 
fi&rSMJ-fc. ;KU ^ y a><r)ffl$2 5#$Bjn$iroi 
*. #US'ya>'a9»2 5f2Mfr. *W^Tt3^ 
SITf)S. ±S&>).fc5fc:. assiftffllfcfcvvai, * 

2 5fcH® *fl<f;fi*)S i CJH2 1 . 2 

2. 23, 24com) tmizmntizt&T* 

fcffiit** £«&I?*£*rt* i 3 fcffi&a* t*<£ 
®#£>*. ^&g*li. .S^fci*#1^5 0n 

[004 0 3 01 Hi. *BE*SU8LT£*S*ifcT 
aMx£*Lo**. 01 Hi. 7W*«x*irSMM> 
#y >- y a yJB#ffi^3*u BKHSico/'C -/ 3 y 
JB2 6*qgfifeSftTV^fciJV>TSIl Ofc#|&*. £ 4C 

6<7)+cOK-/\-yheggii, K-7*ttflfcpJB 
Oxe*^-wWg24tfS£T\ »T<£<8£ft3*iT 
-BfrOidK. K«JI2 6tf+:5m-ryTi6 
««:#-*-**S#fcti. B24fc«2 3fc«0iaK*Sf&tf£ 

z>. 

[004 1 J r^'-f XSr^S-fr&fetttC. 097^0 

i Hi. ->y^r^snso*^Lv^f(3m- 
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1 2 

tf)xe?*y*;i,H£*f-f-*:*- 5 -y ?£M2 8t £^ 
LTV**. 

[0 04 2 3 ±^^*n^rA^^.(cra-tl.^|g#{i, 4c 

7v-^-pmosfet. m\z, &m\zx.v*>? 

£ ft*itM 6 p JEtoV -X0 KM y« 

[00433 *3KBfi . y K-A*y h £ LT 
7^x?A£^TS^tf£SDDM0S (:« 

. UM-O -S-< W -+ **M O 3 K~£r — 

li. vmos (vi-Yy*tmos) com. Sicco 

#0*&^S8^<7-MOSFET£3tffi*-*£fcj&« 
) T'£*. 
[00443 

[M<«£3 *!&BJ!fcJ:*iM:. «^--f ^OOTtcjfb 
nW>A*.y s^-y 3 yJB*»jRT§ * . 
[0S^fiPt*t™ 

[013 6 H - S i C«>f y/>'-y 3 y • t- HMO S 
FET£)2 9 8Kfcfcft* KM y^SE- K M 

[02 3 6H-SiC*MyA*-5/ g y- t-KMOS 
F ET<04 7 3 Kfcfe*t* KM >«- Kl^'f XlE 

[033 6H-SiCc0-fy-»^-^gy- t-KMOS 
FETtf)6 7 3Kfc*j(t* KM KM 
^4*rnyKLfc^7f**. 

[04] 6H-SiCO-fyA-^*3y - t-KONM 
OSFETO2 9 8Kfc^TiBff€Lfc KM ylgSE- 
KMymE^4Srrn^KL^/77T*fc-5T. Rft: 

[05 3 6H-S i CtfH yA-ygy • ^— K^ONM 
O S FET04 2 3 K^iJV^TM^Lfe KM >ii8E- 
Kl^-f>ig J E?$tt*ra'yKU^77T*fe-5t. £Hb 
»^C0T7P S xr^ a *«^S*fc»*** LO ** . 

[06 3 6H-S iCcM yA*-^* 3 y • *-Ktf)NM 
OSFET<D573K (liSV^TaU^ Lfc KM y€8!E- 
KM>^Effi^{t*rnyKL^7 7T&-?t. M 
»*^7^S x»>a Sr^$^^Sr* L'C V ** . 
[07 J U:nft y^PSOMO S F E 

[08 3 *8$£fiUf!Lfcnf-*y*;PffiOMOSFE 



(8) 
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1 3 

[09 I *3fc$£$fflU:h i - 1 oiOIMPATT 
[010} $8 B JI£&fflUth i - 1 oMOIMPAT 

[01 1 ] #$&HJ!£$fflLfch i - 1 olOIMPAT 



6. 

10.20 fJWX 
12 Xt^^yf/H 

14.15 ?X/P 
17 FMVftS 
19 



1 4 



1 1 
13 



16 v-*«£ 

18 y-M&5 



[013 



[02] 



T-295K 




5 10 IS 20 25 



[03] 



JO 



T=47.3K 




10 IS 20 2S 30 

fw»ve (v> 




10 15 20 
ft*&«E (V) 



35 



r-29BK* 



A « 
V 

£io 
s 

a 



[04] 





























jprT. .i i .... J 



HIV 



s ia is 

Rl/*>«ffi (V) 



2D 



[053 [06] 



T-423K 




Ku-r>«a (v> Puv>*e <v> 
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ttffl¥7 - 6 6 1 9 2 




